esp@cenet document view 



1/1 ^-v 



Intracutaneous microneedle array apparatus 



Patent number: JP2003501 163T 

Publication date: 2003-01-1 4 

Inventor: 

Applicant: 

Classification: 

- international: A61B5/15; A61M37/00; A61B5/15; A61M37/00; (IPC1- 

7): A61M35/00; A61N1/30 
-european: A61B5/14B2; A61M37/00 

Application number: JP2001 0501 297T 20000607 
Priority number(s): US1 9990328947 19990609; WO2000US1 5614 

20000607 



Also published as: 

WO0074766(A1) 
EP1 183066 (A1) 
US6379324 (B1) 
CA2376286 (A1) 



Report a data error here 



Abstract not available for JP2003501 163T 
Abstract of corresponding document: US6379324 



A first embodiment microneedle array is 
constructed of silicon and silicon dioxide 
compounds using MEMS technology and 
standard microfabrication techniques to create 
hollow cylindrical individual microneedles. The 
resulting array of microneedles can penetrate 
with a small pressure through the stratum 
comeum of skin to either deliver drugs or to 
facilitate interstitial fluid sampling through the 
hollow microneedles into the epidermis. The 
delivery of drugs and sampling of fluids can be 
performed by way of passive diffusion (time 
release), instantaneous injection, or 




iontophoresis. In a second embodiment, an array 
of hollow (or solid) microneedles is constructed of 
plastic or some other type of molded or cast 
material. An electric field may be used to 
increase transdermal flow rate, and the 
microneedles can be effectively combined with 
the application of an electric field between an 
anode and cathode attached to the skin which 
causes a low-level electric current. As a drug 
delivery system, the microneedle array includes 
electrodes that apply an electric potential to the 
skin between the electrode locations. One of the 
electrode assemblies is filled with an ionized 
drug, and the charged drug molecules move into 
the body due to the applied electric potential. As 
a body-fluid sampling system, the microneedle 
array also includes electrodes to assist in moving 
fluid from the body into a receiving chamber, and 
which further includes a bioelectrochemical 
sensor to measure the concentration of a 
particular substance. 
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ftjgtfA 1 ill 6 6^1 5 6lC£%n$LffA 1 4V&2> 0 ^n§+ 

<DK±»,£ (170, 172, 174, IS&Zfl 7 6T'^nS) t±*^DStt 

[0 0 5 2] 

5^nSf 1 8 20^tl^EgifD 1 lCfcD^U 5*ntH 8 4<DF^£!E]§t 
D 1 2{c«fcD^-To CtlP.05 ^oif(D^vL«©K^D 1 3T^n§o C 

[0 0 5 3] 

ftgA 1 1~A 1 4©^Tte5Wca§L<, frOCft£>CD^g&0jgfr5> 4 5 
[0 0 5 4] 

1 8 0«, 1 4 0, 1 4 2, 1 4 4fc^$ft3 

SE£lRlOJ¥££*rf3 (01 1#F,€> o ^ni+£DiS2tt, 01 KDTfm 1 
£+#T&#n«:&£>-f, fft2L 1 2 lA^t&te, 50-3000^0 
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[0 0 5 5] 

2 2 2 £ffljb-e&Z££&&£L<, 2 1 6feJ;t;2 1 8JC^<DP3«|^OMffi* 
^fT 2 1 714, »5tt2 2 4 t^tfel)C^^JLl\ 

[0 0 5 6] 

2 o o t±fctcOT-r^»73^, *«tTii r»ix>^xj cm 

£<DRm<Dm<DMl£*tmiCffiWttZo £©T*P«2 4 0©±[g2 4 2 

Kit, 2 3 otDM^^^^ytyjjihmmzn&o fe(DXf-vy°?&, ± 

«M2 1 0^T^«2 4 0£ttLT#LW&tf£, 75Xf-y*tm2 3 
[0 0 5 7] 

UR/J^-;l/2 1 3 joctM/J^e2 2 2«\ TA 2 1 J TA 2 2J 

fa^?n^ftS(D»t-r § 0 »*-;i/2 1 7 %>£zfW'h3M2 24c 

WLT, £jg TA2 3J IS&Xf TA2 4J K <fc D^Sn5l^«®fc£<DlS&tf# 
fit^o cneo^J^A 2 1 ~A 2 SSS^LTOS*^ 4 5g<DfEB 

[0 0 5 8] 

»/J^S2 2 2tt, flgtf TD2 1J T'^^nsnS^lfoRtS^^WrSC 
W«L(, ^*§M/Jn£S2 2 4tt, US TD2 2J WSJfSLV^ 
J&%%-t%o ilSD 2 1 fc<fct/D 2 2te 1 ~4 9 = * p ytDiSHT'feS C 
£L<, ffil 0^ny^a^D»$U> o Sg^i I'D 2 3 J 
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ft 2 2 2 & £ O' 2 2 4 <D$>foffim<D$m&M*£ U C ntt 5 0 ~ 1 0 0 0 5 * 
nyolBHT&St fctf$?$L<, 1 0 0-2 0 0^ny<Q$EHT*&3C£# s 

[0 0 5 9] 

1 0OJSffi2 2 8fr£, 2 1 5 43ckD'2 2 5 C 

/cWSt'oa/j^StDUtt, ^tvfti*^ r l 2 i j ^?ns, 

2 2 2 4oJ;t>*2 2 4fcfc, Lnefflfi2 4 0 <D±M 2 4 2 fcftLTA^'&ib 
jnSCtlCftSOT, lOS^L2 UHSTS<, Uc/dST TL2 5J 

oT««:So ^tffiL 2 1 <h L 2 5 W\ ^ 1 5 0^07^ 

Lh\ 
[0 0 6 0] 

§y2 1 o$s&xf2 4 o«#a^era^n§ci:»^L<, 
v&rzitwttrJ&frio sif^-r § c £ # t s o 

[0 0 6 1] 

7°^7f--y ^#*42 3 0^^LTl¥LW5>n^i6§ii:tu^7 o 5X^7^tf^ 

7Xfy^2 3 0«lteJ6, ^^7°^7f->y 2 3 

2 43<fctf2 3 4 (tJft/jNJh-;l/2 1 3fc*fLT) tZ3 6 43«ktf2 3 8 (flfch*- 

[0 0 6 2] 

^CBl 4T'tt, ±WS2 1 0 jbH^SPOTtlfc^S! 2 4 OtWLT^tCg 
LTfctK 7°^Xf--y7ffl-2 3 Ote, 2 3 2, 2 3 4, 2 3 6, 35<J:tf2 3 8 
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Dtf2 8 2 0«^, /7Xf7^TOOMt^ 2 5 0fc«fctf2 5 2T©P38I« 
©^it 2 6 0*5 J; O' 2 6 2 ?0ttJS^3Rf3tf0rtSfcW"f So MJ^LT, 
£ffliJ<D^*n£t2 8 4TU 7°7X^^MWkW, 2 5 4 & £tf 2 5 6 T 
(DRIW, &P>tft2 6 4feJ:tf2 6 6T-OP3iafttP«3S%Wf«o Rittt^ 
Hj52 7 0 4oJ:tf2 7 2, MtBC, 2 7 4*5«fca*2 7 6tl 
St§o ±»Si2 1 0<DJgffi2 2 8te, #»?2 4 4, 2 4 6, fcd;t>*2 4 

[0 0 6 3] 

Ml 5Tii, ^7Xf7^S2 3 Ofr5^*o$f"7H'2 8 0«?tlT 
Cft&01 5lZ%t>n%&5lC 8 2 43«fc^2 8 4*^ 

^ntt^o ^{PJjcD^^Dff-2 8 2tt, 2 5 0fc«fctf2 5 2 £B5ft5Ra£tftt 
2 6 0*5«fca*2 6 2T<D^^©RTOI^tyo cn50gfl5«2 7O 
fc«J;tf2 7 2V(Dmfc-?M%iL (;:©i{:lP,ti§iMc) , *HTfS£fi«: r 
A 2 1J fccfctf TA2 2J T^^nSo £»^ati"2 8 4 tt, Rit^ll 
2 5 A15&TS2 5 6 ^S©R'[t)'ttWi2 6 2*3j:t>'2 6 4^l3ty 0 cn^© 
IIS, MjS2 7 7 6 (ClOElcD) T'ML, AHf TA 2 

3J *5<fctf r A 2 4 J t^iStl^o ^jgA 2 1 ~A 2 4 tt, OJgfrS 4 5jg<D 

[0 0 6 4] 

5 £ off 7 U^ 2 8 0 te, 2 4 4, 2 4 6, ££1/248 T^?n§ 

K^ffl-T5©tc»^L^5 0~2 0 0 = ^nXDl6HO^t?S^Wr?. (LfrL± 
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00-300 o^^uy(omm^^cttm^Lh\ mzi 2 sh&mwj 

[0 0 6 5] 

^^oi+<DF^££D 2 1 fe^tfD 2 2 t LTasU Ctltt, ^©REM* 
P^nOfitltCffi^'-r^o »D23te, l(D7W 2 8 5^ Pit 2 8 

2*5<£lf : 2 8 4O^>LMffl<DmffiEB.M%mir 0 

[0 0 6 6] 

hi 5 a &ftm<D$mi&m*B.to ccx\ ^tuttTujz 9 o&, mi 5 

©2 8 2&<£lf2 8 4 ^11^34^^ o£f-TO&<, r^Hj 5£u$f-2 9 
2 4o£tf2 9 4£^t? 0 cn^cO^^^^nif 2 9 2&J;0 : 2 9 4tt, 11 2iC 
Jien^O^^i^c^TffM^n^ c©Sfr5fc*fl&'J>5S2 2 2fe 
cfctf 2 2 4»£SnT&9, 2 1 1 7C»IM^ 

S„ (Hi 2tc&0^-&-f) f*uc^5 

tuftttBj&ZikZCtiPXZ, 5^P§t2 9 2£D^ttRit««2 5 OfeJ; 
XI 2 5 2^?n^J:^C, 2 9 6 0a±gP^o/cffi^W1"§7 f c0^o/cRii 
^«?tl5o |W|«tC5^0tl-2 9 4fc*, M2 9 8©I±«o/cffl 
«*fcRft«»2 5 4fc<fctf2 5 6W§o ^^0^-7^2 9 0O 
fto^fc'ckUWM^s Ull 5(D^5^nif7W2 8 0OiiJ:^iaH^ 

[0 0 6 7] 

2 5 K 253, 2 5 5 tt, H 1 2 <DWb*-)l 2 1 3 «fctf 2 1 7 £ 

PJi LTfeStttf ^fcffl^t/J^ft^Cf c £ j; D , MX 2 y My 

rcimm^yxxmmnffiwmtttzzttfv^Zo 

[0 0 6 8] 

m i 6^#Ks-r£<^ §y 3 0 o«2o©^i3 1 ots&xs 3 4 ofr?>&5o c 

n^<T)^m3 1 0fcJ;tf3 4 0tt, HI 1 2 (DM 2 0 0<D*i2 1 0fccfct>'2 4 0 
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[0 0 6 9] 

sc^A^tSo H6Ti^ 7*7*f-y**?r&3 3 o#cOTj&-e;£»s7E 
siow-;v3 1 3»y7Xf'^TO«?nti^o 7° 

Ibtt^o Bt^^jiOfConT, 7°77?->y7*tf^i, 3 1 6*5=t;t/3 1 8© 
RW«^WJS1-?)»^tt3 2 4£}Tf 33t2®t»/h*-;b3 1 7fCjgU 

[0 0 7 0] 

Stl0»/h*-;l/3 1 3Tfcfc, 7°^Xf->y7l#W\ »£tt3 2 

, ^o, cco»^-;i/3 i 3(o^§moMM^(ommc^m^nx, 33243 
j;d*3 3 4 wii^-r^^tDR»^-r^o 7°^Xf->y^#m> cn^ 

#,«'r : 3 7 0fccktf3 7 2tcM5>n§]Ji^^JS-r§^Tff L±tf ZftZo 3 3 
2 43^^3 3 4<DR§TOW£W:, ^Jt TA 3 1 J fe^tf TA 3 2J MD^tl 
3fcgT\ »£tt3 2 2©rtWi:Mt§o «lffl*-;l/3 17fe, TA 3 
3J TA3 4J XMJ&?5ft&m^tcBm*U Ctltt, 

ffi3 1 6fc«fcD*3 1 8fc, ^/J^tt3 2 4 ORfSf«^OH©*^ftTfcSo 
[0 0 7 1 ] 

13 2 8 ^ 3 4 2 fcOfigfcDteSSrfffi l~L 3 5J o T#tL 
ipJO^ffi (Ell 6 TO tt, \f"& TL3 1J tc«fcoT#^e>n, Ctlli, 
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^Dfi^O, 200-30 0 0 5 ?uy<Dim'V&Z £ £tf£F£ U\ 
[0 0 7 2] 

0 1 7«u -J&K#j8lffc?3 8 0fc«fc»3^2ftS^*ntt7U>l'£jF-fo Ell 
7Ttt, 2 005^ofttf3 8 2*5,£0 : 3 8 4fc^£ftTVSo Ctl^O^o 
§t&ft£ TL3 2J cnt±, SSItofcMu gJfcTO^JlIEt^^nfc 

£&%.Lrzi&£ic, mi Q<D^tfeL3 1 EmClc-frZ^ZV&Zo L3 

2£|Tf 3£?3;LV«i&, 5 0-2 0 0 5^nyo«lt$5„ 
[0 0 7 3] 

y77f-y^3 3 0li, 3 4 4, 3 4 6, ^<J:t>*3 4 8t'^n«¥S^ 

tOtt, £f!j<D^n£t3 8 2tCj*tTtt3 5 0*5«fctf3 5 20RWJli^ 
£{UO^n#f"3 8 4lC*tl/n*3 5 4*5J;0 : 3 5 6 0Ri«OJli^ 
f 0 &^*o£R^ ^n§+3 8 2fcWLT«R18f^O®3 6 0&£tf 3 6 2 &c 
iD^ti, 5*oft3 8 4tCjtLTtt3 6 4:j3j;tf3 6 6 fcj; D^2ti3, ^ 
S<Ort95*Wt5o utl^CffitiMLT, ^oif 3 8 2E|!Ltli3 7 0*5 
<fctf3 7 2«M, 5 * P§f-3 8 4{C^LTtt3 7 4&<fctf3 7 60j^Wt 

§(ii7 ic^sns) o cnp»«w»*-r§ftg«, n&A 3 1 -a 3 4 

[0 0 7 4] 

^D§f 3 8 2©F«g@«, 3 1 lCj;oT4^en, ^n$|3 8 4Kft 

LTlttfeD 3 2 tCioT^x.?)tl5o cn^C^t&tt 1-4 9 5*ny©fBH 

(fJ i^JSKOlSlffiffillttt D 3 3 lc <fc U ?>n, CtUi50~10005*ny<D 
$gBT*&S<:£:tf$fi;L<^ 1 0 0-2 0 O~Zuy<Dimv&Zil£&&0lff 
iU> 0 iS^L32« 50-300 0 5 ^ n C L < , M 

%Lt%ft&A 3 1 -A 3 R»05 ^ oitOJSffi©^I«, IBf&ifffl 

©SfflflJfcte^LTgfrSo LV^-^Kft|-e«, TD 3 4 J TD 3 
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[0 0 7 5] 

^oSt6 2, 6 4, &<fclffiB3 0, 3 2, 3 4 £ , M 1 1 O 5 * Pft 1 8 2 , 
18 4, *5<£OT® 1 40, 142, 1 44 11 5£D5^ □ §+ 282, 28 
4, 4oJ;OTffi2 44, 246, 248t, g|15AO=^oS+292, 294 
, *5<fctFFE2 44, 246, 248^, Hl705^Pit382, 384, 43 
^OTffiS 44, 346, 3 4 8 t, H2lcD^P§f470, *5«fcOTE4 4 
0,4 4 6^fefc*0^ffl»tClB^^ni)^TO^^ntfO^Mm^m$n 

-So 

[0 0 7 6] 
[0 0 7 7] 
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[0 0 7 8] 

rt«n^fc«^Miov>-rn^^, mts wm, mn&, ^b^ 

[0 0 7 9] 
[0 0 8 0] 

-M©»fffi*, »S 4 1 0, ±M«ii4 1 2, fe*tfr«PK{fc%lS4 1 4t 

, ftSHII^ 1 OO^^^^^x-^Mf^L^WL^o 1 1 02 
7°<D 7 x f £ £ #*Z? £ £ #\ unttfeS^OXyfV^f-y 

7°-?M& 5 ft ft L^o 
[0 0 8 1 ] 

EI 1 9£^2ft5;|£Sg£{Wf JWTK^5«fc5K:, &£#£<D7°p 

y^fy^t), cn&±ffif£&raTo"T\ ±«fbtl)l4 1 2£>#<£P£ 

^vmL, ^(Dmwzmi 9«4 1 6*5«tt>'4 1 8-r*a-r 0 f^^ftfr^Jt 
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[0 0 8 2] 

z.t-z&t), Ltift s«4 1 Q<o±mt&m<omi5K.mt*4nm*i&tfL't% 

o cnW:g±jl4 2 0 HTS4 2 2*5<fcD*4 2 4%4D?t§ 0 COXxy 
yTtiSTS4 2 2 43J;t54 2 4tfjfi^r5 l O0J1T$>3^\ El l 9tC&^<7) 
£Mc^£nT^&l>££tfIIfl?£nj;5o Ctitt, !£<D7x<y7°T\ JI4 2 2 

[0 0 8 3] 

C07 0 n-bX(D^«jSffi/^-n>^Ji-e$)D^ fl4 l 6, 

4 l 8©Tt, Ell 9VttmW:%%C£tfVt%;immZ(D*.-}\;*^$--y 

HX'^yyxfyT'li, 11 9©ffi4 3 2, 4 3 0, & <fc£M 3 4 

S«4 1 0<Dl;ffiK:?6oT&{W4lJi4 1 4£#»fU 2O0-b^>h4 1 3 43 
cfct/4 1 5fe^flJ-TS (01 9) o l©7^>K9 (ffcte*-^) ^{bT- 
'Tiifc2 00W>h (Ell 9) 4 2 2*3«fctf4 2 4tC^»fr*o 
[0 0 8 4] 

0 O^^^Uny^gBLT, S4 3 2fc«fctf 4 3 4KB 
oft, i^f y^nfty-f > F^O^Stt 5 4. 7gT£3 0 *^7°1 1 

is V 3 > 1 1 0 * T'tff^ 0 fc ^ B B a« J/'J3V10 0^ 7°#^^Sfiffi^ 
£>3o K0Hf|P|i7fy^f7yi!)17Lf;E i/'j3y^i-A(t 01 

9 fcjjvt- j: -5 *nm^*r5o 

[0 0 8 5] 

i*ff3Ctm, CM, 4 1 6*5«fctf4 1 8 0±flJ»{b*!jOS!!tcSE^ , rS 
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[0 0 8 6] 

WffXf'^ii, S«4 1 0O±It\ S!^KJS14>f'*>xy?-y^ (D 
R I E) il^fir^tt^D, £ft«\ ^{t^flS/b^xM^ ttiott^ 
fig, T&;b%4 2 6 0{4a»^T±^SSOibiiMv^^^x->^>^B 
St§o l©dr i EXjurm, tfn%ffi5 0~7 o$2n>ffi3stzzti>m 

oisn, ±g^fb^-^*/i4 2 6^atB^^)o 

[0 0 8 7] 

£T%mtlTZ>£tT:foZ>o Cft&, 44 0, 44 2, 44 4, 44 6, 452 
, 4 5 0, 4 5 40^9^02 OOfuS^-^b^^^Oji^JfM-r^o 426 

,423, #£0*4 2 5<DK®mit'rjmmimi££n%\,\ mmifr^mm 

4 2 3fcJ;t>*4 2 5tt, 0 1 9<Djf4 2 2&£tf4 2 4 <h»0^Cp5] t^t^fe 
"MlttT^mOMA 5 243^(^4 5 4&cin5£> Fj 4 2 3*5 £0 
4 2 5 0±££flM£ft5 o W©DR I E VX^y^#Jifc:*f L 

M5, ooo^>nho-A-i?$§i:i:«bt\ 
, ^'Jnyj7 X -/N«, 0 2 0tc^fcfc9^^{ii^-r?.o 

[0 0 8 8] 

w^-^So ^n^Tofdi, ii^M^tyx'yfy^»l7ot, 02 1 

0#P.S»4 6 0T-^$n^.X;l/-^-;l/^flF^-r§o cLtDX-r>y7°^:tfo/c^ 
, X;b-*-/H 6 O^rtli: LT«^'J 3y«t^o Lfc^oT^ 
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7 ^i-) x-A^^Mt § c i: D , unit, 6 00 

2 10 4 6 2*5«fctf4 6 4(Cj|P>tl£o 
[0 0 8 9] 

ZLnt><D7,TV7*$mLtz.'&, HSUfcLT, »^ TD4 1J Tfe^ 
7Jl/-*-;W TD4 2J T?&3 5*ntM 6 5*^#6nSo WID4 5 

L 4 1 J en, 50—200^*0 yOlBHO&t H/VyfffifcWfSo H 

2 l SIS4 1 0t>\ 4 1 OAfc^y^ 1 0 BWftKtfSJSiVCVSo t 

1SMMJ14 5 0fcJ\ 4 5 0 A&^UU 5 0 B ©¥#K#flJ£ftW3 

o 

[0 0 9 0] 

7j<¥ffi 4 5 0 A & <fc tf 4 5 0 B fcffl^^^T, frMffi 4 5 2 fc£ tf 4 5 4 
J: D ffM£ ftrcj&BJ- *>^IZ, -f&lc&ffl36& 4 7 0 K d: o ^£n£> , g/o/c 

□ 4 6 O^ji-^T^S^^Di+4 6 5C^4?n5, ^>Xl> 5 fciffitt© 

gwg»tf*njj£*£<&<, asm, 7w»^^o^tsfo 

$?i:U\, aiWC J; ^ < ©MoM^^^t § c t t ^ § 

[0 0 9 1 ] 

H2 2tt, 4 1 0±<D^a#t-7 W£^U Cn5.05^aif4 6 5© 
U f»iD4 lTSD, 41 6^«ta*4 1 8 om<Oft*. L7c±® 46 
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0OX^-^-mt§„ &^D§f 4 6 5 it, «4 1 OOTEH 4 0fr£ 

[0 0 9 2] 

lillfiDfeO^, {@^(D^D§t4 6 5©f-*y^4 7 0 MITf 3^>fr<D 
[0 0 9 3] 

^mnvmmfr e. «-r § c £ * < , ^3 y w<afl& wasf*ats£, 121 2 

2 £0^2 ^ * ait 7 ©gift K flffl T^§L^ # jdbs ti£ 9 o 

[0 0 9 4] 

#\ «BWf£2 0 0 5^o>J;Hl<(^d;t^\ H»J&*§£fci:'>£< £ 

W^fttftJc^-TS^^ WJB&^S&2 0 0 ^^n>~3mm©IBHt?feD 
, 2 0 0-4 0 O^ny0f5HT&3c£tf£9$?g;Li\, ^»tf£>, ffcffi 
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[0 0 9 5] 

tiizzn^ntp&X'&Zo WMtf-vyxs 1 ow\ 5^oit5 3o©7u^©t 

[0 0 9 6] 

(0 2 3) ¥ffi5 1 2 fc, ^SSM5 1 4 fc, feiSl5 1 6tfM?n§o ss 

□it 5 3 0 3&iiLTjSj»*^flfEf*^+y^5 1 o'\<Dffi.ti>i<Dmm*®mzt%m 
fmmnmt.LT {t^^ry-Y^tcit^v-YtLT) ®<&5ic s «m 

[0 0 9 7] 

TL5 0J £LT^$n, #^OMf?ijK^1-§ + 

[0 0 9 8] 

ji 5 4 0 itnmm*% u 1542 ^w^nrt^as^s u it^con 544 
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[0 0 9 9] 

^n§+5 3 0*ftmm5 4 Q3s&X}^fc5 4 2 lzffim?% C £K£iT, ft 

Wcfc !>J?^J*j&£SoT#F*3fc:&S&U $fctt#rtfr5£S&T5©fc&gfc¥ 
WZW&tZo ^ / 7U%\t, Wm5 2 04oJ:tf5 2 2 (09*fcDV- K l/rffl 

o MnrKB^n/cWS 1^112 5£M£n&«@7-tzy:7<j sost 
[0100] 

[0101] 

-t!T3tfc£nfc^y^5 1 ot, IW15 2 5^^ty Q EPAn 
5 nfc*ffi £ o T3 1 C £ ftfc * h D £ A >T 4- V *5 <k TSmtMrf *>(Dffitl 

[0 10 2] 

0 2 4 tttgOHJfiJgSg 5 5 0 £/TrTo cnii, 5 * pff 5 8 0 

O^D§+5 8 0Oja<O^PT*feoT, iinec7)rjln^#M^5 8 
n^fe©«:WrSJSS5 6 2t'lfS?ntV>§o f-i'y^S 6 0«\ 115 6 4 



-40- 



(41) ft* 2003-501 163 

fe±tf5 6 6, &£>mc1g5 7 (h 5 7 2, to&lf 5 7 5 fe^tfo 
[0 10 3] 

fg®5 7 5t4, »mM{b^-tz>^0-^i:LTM^n§o 5 7 Ofc 

«fca*5 72a, nm.mhw®t.LT®2, ninr (mho ™^n/t«e cm 

z-imz 6^men§ttS7-feyyU 5 5 5) (C)5in§^irt?:i§ti5it^t^ 
[0 10 4] 

0 2 3<D-tr>+J-5 0 OO^&fcRlttk:, ffifooMmm*. ^O§t5 8 0©§£ 

miEft, ?<Dm&tf^nmt¥^yvic&-3TMfe2n%o 

[0 10 5] 

gfEflKf-^y^ttJiOift^tt TL5 5J T^Ztl, C(DMZ^ HIOlffilT 
[0 10 6] 

0 2 5 -H5^#BSJ^ : 5 0 5tc£9^£ft£, ^n^7W 
X^Lfc«^a»I«ffi7'fey^U*0^-rSo W7-try7"U 5 0 5(«<D5 

^ oit 5 3 1 5 3 3T^n5<t5t, ^n^nw^-e&o, 

ilLTM^^P^Wt-^o SK{*f-+>^5 1 Hi, ^7 off 5 3 KD7L-KD 
[0 10 7] 

¥®5 1 3t. &muw.5 1 5<h, ^mums 1 7T«?n^ at#?-+y^ 

5 1 lQfi_L^ (tfc^#) tt, ¥®MTO5 2 6T«tltt^o ttH 
5£f»7vi±-f) ^ILTiii^tEK (1^ 2 5 tctt^W 
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[0 10 8] 

M^+>^5 1 lOffi^Wrtfffi TL5 2J {Cj;oT-%-^e)n, 

#y ^ms £ l rii t * # % wtkwmmmt s £ 3 +^ v &*o n f p y 

[0 10 9] 

H2 5*^*5*^* 3 ^5^P§t5 3 1 (4^115 4 0^1IU W$ 
[0 110] 

0 2 6 fcft#©^jte&88 5 5 5 fc^-To Ctltt, ^p§+5 8 1 

<^ts§o ^f*^^y^5 6 i*^ten % cntcttuFoyvb atactic 

^Pft5 8 1 Oi£<OgaPTfeoT, Ctlt><Dmn&&ffl&&5 8 6T'/^n 
§t0^t§gl5 6 3«W. f-^>/^5 6 1 tt N i!lil5 6 5*5<fctf 
5 6 7, ^6mc±fP (Jim 115 7 6 £>^t? 0 «5 7 6 W\ «s 

7-tr>7*u 5 5 5«2 ac^nz^yy-T^yyv 5 5ooj;^w-t> 
■9-^^tc^?n§«TfeoT, ^©mffi5 7 0*5^^5 7 2«*fcDv- 

l<DiS£ TL5 7J tt, >-XxA(D^n^ncD7/-F^*y-FOP^O«ti^ 
[0111] 

02 7 \l hoflsio-^fed:^ 5 90^, M^ismffir-feyyj 500 
30 (E12 3tcmen§) w£^p§t5 3i (02 5tm^n§) <d£9& 

[0 112] 
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(43) 1f St 2003-501 163 

mzit, 5 0 0 1 5 0 soHtiB^^nso-e, -flft£ 

#«^5 9 6-e^ns, j en j en7-r-V5 9 2 ^fc&y^-vs 9 4^lt 

£ ft < ffit<D £ >r 7 o 0MW*fa0E§£:{£ffl 3j5?£ ft «fc 9 0 
[0 113] 

fc, Mfcr;lc«{bM^{*^iJ^3igM^0^-rSo ^Jii^igg6 o cm, 6 3 

^P§f 6 3 0%GtSo &fettf-V^6 lOtt, 5*P# 6 3 OOTU-TOff'S 

sb#6 3 z\zmm?z>o 

[0 114] 

»ty^6 i oa, ^D§t6 3 o^teg^^^nfcFjflp^wrsjggp 

(0 2 8) ¥ffi6 1 2 £MfiM6 1 4 fc % £SM6 1 6tf)|2n§„ jft 

i*fty^6 i o<d±sp em) \t, nmtLT<D'&B%?%¥mttn6 zov 
ifi$n§o mm 6 2 o ttusiauigjso-ap-efe 5 > »+y;^6 1 0 p*3tc 

MSK^Sf^-rSO^RTfllt-rSo 116 2 0 43 J; D* 6 2 ^=^o$f 6 3 

o^Iot»+y^6 1 0^^^)t^o»olli3M^§B^t-?)«^*fM 

[0 115] 

ffi#^+>^3i©£fS«: TL6 0J fS^n, moist* it* nfe<DMMMM 

<omm m t +#fttt»©«tf*£«jf -r a t v ^iom^^t- * i > 
c staffs, Mt?&<^ atfl^+^s 1 o££^c*t^«ici§ 

[0 116] 
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(44) ftig. 2 0 0 3 - 5 0 1 1 6 3 

1540 iznnmzm u 15 4 2 izmfm^n^m. u &k<om 544 

[0 1 17] 

5^n$+6 3 0*ftMm5 4 0*5£tfg|j£5 4 2£jSffl-f oT\ ft 

jgitoffioijimu:#»*nfcgij©«s cm # y— Ft lt« < wir-tr 

•J 5 0 5) £<DMK:b\iZ-t>tiZ>W%%i&fr'&-&2>££lc£-2T, ftW.m£, 
[0 118] 

»^«S6 0 0 iz, mimM*&0z&LTfcftKmfflQK%M?z c t 

, 3 1 ^LTftOT5 4 0*5<J;t>*aj£5 4 2%Mt), £^C^>X 

[0 119] 

EI 2 9 fcfWOSfeSiJ&ag 6 5 0^EI^-r5o CtUi, = ^off6 8 0 

FoWt{j 0 ftV^6 6 0tt, ffl^O^^nSf 6 8 0©ifi< OBflp-pfeo 
Tx Cin6©igp^#S8®[?6 8 5T^£tt5fc0£*TfSJgll6 6 2T« 
n^)o 6 OMu H'J1I6 6 4*3 cfc tf 6 6 6, ^[fCt|6 7 0, 6 7 

2, fc£tf6 7 5 fc-^tfo 
[0 12 0] 



-44- 



(45) 2003-501 163 

(02 6£n,?>ft3«@7-fcy7 , 'j 6 5 5* if) tmc^mcwM^s^t^ 

[0121] 

02 8©^ij^jig«6 0 oxom^tmm^ mwvw&mz, ^oit6 8 
0 (Dmutm ti n t* « & < , \z nwtft 5 1 # ih c -r **§ c £ o r & a& z n 

, Lfctf o T = * nfj- 6 8 0 ©ifi < OBBP 6 8 5 ^ilo TgSttH U ^T{£JE# 
[0 12 2] 

^f*f--V>^#f^<Dift£«. TL6 5J T-^^n, C<D^£«, #£©OT#lJ 
[0 12 3] 

? So c offl;i/-^'>^fA 7 0 0ti, 5 0 0 fed; D* 5 0 5 t?^ 

«MaS)/v y K^^-tfo K5 0 0lHzyV7-te>7V (M2 3£HILT±f2 
Vft^tc&olC) /^K5 0 5ttIi7«b^'J (02 5&cWLT±f2 

[0 12 4] 

IS^-y^Xf-A 7 0 0W\ -JftK^RBSfc? 6 0 0M6 0 5 T^Stl, * 
fr, ;WH5 0 5«*®7-fey^U (1212 5 legs LT±f2-?}£^fc<£ 5 K) £^ 
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(46) #^2003-501 163 

#T?^ ZfOm-S, mz-l£>^y F 5 0 0*3«kD*6 0 0 = * ofct-fcWTS) 

fc/^y F5 5 Ofc'cfctf 6 5 0 (<£H^ * nfl-fcWT*) fcH#&*> ^yK5 0 

[0 12 5] 

c£#T?£££«7 l OCBiD^tSo 7 l orttti, K6 0 0O5^ 
n^iitT^^n^c^^^§»^#-r^irii§§7 l 2 (»«7 l Ort 

o wffi-r^ch»tLv\ ifjig§7 1 2 it. mmmtDimmimwciEn 

T?#3o 

[0 12 6] 

PfK7 1 2tt, g&7 1 OrttC^#tC-&SnSCi:35j^$L<, 1 

(7 3 ootlfa-^a *SS7 i ortKg^-tscatfT?^ 

, F6 0 OcD^n§t£MLT^-f £C^T^5o 
[0 12 7] 

S3 Hi, fflJl/-^fA7 0 OOmm^'to SK7 1 OOiffl (CO 
BIT?) Ctt, W§§7 2 Oij^Hif^tlX^o ftJMs 7 2 0 Mlf^fe 

^T?S0, £ fctt"7>r ^n7°n-fcy ■9-|38&*:£tf A S I CfetM5^o 
[0 12 8] 

-|Rfc#R8a^7 2 2T?^-T 0 7 3 0O«fc-5tc, IM(cttlf^j7 
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(47) Wm. 2003-501 163 

[0 12 9] 
[0 13 0] 

-tr>-9- «P§§7 2 0 t^JCfc FPy;Uf-^>^5 1 0l5&Zf-£>VmM5 2 5 

052 2*ftLxmn2nrcmmz&Q3\zmz2nrci-hvv2±j*yt3&xf 

, f|;V-7VXfi,7 0 0O-gP^«-r^»^O/^y F6 0 0£iILT## 
[0131] 
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(48) #R 2003-501 163 

jfnmizft, § t L/c»?^tfic j; oTi*fiK»t ^ 0 mom 7 2 on 

[0 13 2] 

m(D=-u^y;^y^ti,x, %rz&&< (Dim $ j -f(omm wnct # 

[0 13 3] 

*j\s%&m?zrcto<Dm&m&m&m&'k>vt. lx, mw^/c^jImisp^ 
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(49) 



f# H 2003-501 163 



[0 13 4] 

■9-43 j; mm (omwrnm *y* x a ^ & 46 k , ±t at l it t omc 

£M£1fc£:JI, -b7 5 7^X, # U jocfctf P Y R E X (SIB 
[0 13 5] 

[0 13 6] 

Efffl $ fttcl b^p n n*5 J; tffcffi^ C 
[0 13 7] 
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(50) #82003-501 163 

5 8 o e>\z{tm-%>o C0P3fBB£KW\ ^o£f 8 0 OOft^^ft^jl 
[0 13 8] 

i woi^oRojg*w*rSo ^o§+8oo<7x 8 1 o-e^sttsjggMi 

off 8 0 0^3j:tfffl8 0 5«-{*§y©IMTfeO, ^fcta^—©^^ 
[0 13 9] 

^Dff 8 0 0<Dm£(D 1 0«D±g^U^i:«x 8 2 0:J3«fctf8 3 

m) s\(Dwm*mis ^oisi, c<D£9&^D$t8 o oo7u-f«ffl-t£ 
ttic max. ^n^^fMi^K^ rffitso &yjim&ffi%rc it y v- f 8 
20, 8 3o«, =^ntf8 o o<D±mfrz%rc£ZfcMte=mz<DmwBtt* 

*tf3 (0 3 3#BS) o H^OIEfii&ff^tm, 7V-K8 2CK 8 3 0Ofn 
[0 14 0] 

0!l^?nS^U- F8 2 0tt, 8 2 2 K±TOl&=£E£*r U ^€>{IiJlt<D 1 
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(51) 2 0 0 3 — 5 0 1 163 

8 3 6 &Cfe D (0 33 mm s cnZ2 O0¥ffiH 8 2 4, 8 2 6 <D&Gf&1)\ 

mrn^ 8 2 8 vm?& ? tM^x-y ^jtm-t § 0 

[0141] 

^2O^m0^/i«7 >> U-F8 3 0 «\ 8 3 4fc£U : 8 3 6 "P^StlS 2 OO 

f&mMMvmmic&f&zft (H3 3#bs) , cn^fe, 8 3 8^^n» 

[0 14 2] 

t^L/-h^», EI 3 2 off 8 ooTftmv%zz.timm-£ti&& 

, 2tfc<D7*U-K8 2 0*5£tf8 3 Otfgjgft-rlf-l'yT'&So 
[0 14 3] 

E33 k^-t j; 5 c 8 0 6 (Dftimmmc^ 8 4 2 -eia^stu = * n 
it8oo (Dmmmmx-f 8 4 o t?h^£ n§ 0 ^ * off- 8 0 0 ©^ii©t^x 

SJi»t!:^-r5^0Mii^fciaLT^cMgT*S5*\ W58 4 2 

M\ ^OCfcfcO^T&^ftSHagTte&^o LfrLrttl8 4 2 «, ^cD« 

[0 14 4] 

03 4it -)ISt#M^8 5 otc^D^^n^^o^^^^pit^t-o 

CC0ft#^»fi€»5^o$t8 5 0W;3;fc, 8 7 043*158 8 0t2M?5 
[0 14 5] 

03 4m ^Q§t8 5 0£, «^n/c7°7X^>y^^/cW3i#S«*4 
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(52) 2003-501 1 63 

mtwm\m Lt«it§ 0 m i <d7u- k 8 1 o si a izv&ymvmm. 

fiScT^o £©7U-F«8 7 0«ffi©$§», 8 7 2 TB£^S3lff^K£: 

ii\ t/c^^^as+8 5 (xDmmmmm (mzimmmns 6 4) 

8 5 5 fctCg^fSJ:9K8 6 0^?ni.fW§o 8 6 OOCcDff^ttM 

±E8 5 4tt&©ft&J:9fc;*;tVMt@T&oTt>J;v\> 
[0 14 6] 

m 2 <D7U- F 8 8 0 it, 8 8 2 K Hit <D±«fP£ W U 8 8 8 fc|SH3S©»i 
V>X y z/%^t%o % 2 <D7"lx- K 8 8 0 OjS^ttMIII*ff3i£:0 3 4 

c fcii-etfti/^ 8 6 4 oiSapMSo^A^JiM-rs c t a^#s 0 

[0 14 7] 

M3P7U- F^jf/c^:^^ Dt^iS* 3 t> , 

[0 14 8] 

0 3 2 fed; 3 4^^1-if$^7PS+©Syo^ff^!j^, Hltf6T1i^± 
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(53) &m 2003-501 163 

[0 14 9] 

OOtt, »S3^Mff^-feO, 9 1 0, 9 2 0, 4o«fctf 9 3 0® 3tfc©g##ft© 

7u-Fwn 0 cft50S^7u-K®*tt^n©±oB£9 14, 924, 

Z<D=Mfe<Ofefa\$ 1 ~4 5° ©§EfflF»gT'&5o SflS&tfe, ^P§+9 0 0£ 
[0 15 0] 

&7U-K9 1 0, 9 2 0, *5<fctf9 3 0&, 9 1 2, 9 1 3, 9 2 2, 9 2 
3, 9 3 2, *5j:tf9 3 3£, 1 tt«¥ffi<D{IiJII£:^-f 5 (L^Lcn^OffiO 

L/T, 9 1 8, 9 2 8, :fc=fcl/9 3 8 tC, fnftlM^H?:llt5„ El 

3 5 (D^mm^mmmmv^ ^^oitgooos^^m^, 914, 924 

, 43d;tf 9 3 4O ; ec0±ffi^5>9 1 6, 9 2 6, fc<ktf9 3 6 O^OJSHitCTS 
^T^O^lSft^yhTfet), 7"U-F9 1 0, 9 2 0, t5J:t/9 3 0(D 

[0151] 
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(54) <&m 2003-501 163 

fctiafirttcK^So n 3 6 (c^ir * a tc, ^©^ra^/c^u- f»o 

T*-£>B8P£BBg-r3C: Wfl L<, d©^, r ff lP9 4 0, 9 4 2, 43«fc 
tf9 4 4^, 7V- F 9 1 0 ~ 9 2 0 , 9 2 0-9 3 0, 9 3 0 ~ 9 1 0 

o 

[0 15 2] 

^7n§f9 0 0te, *H±, thOM (SfcMO»cD^JtSfcM» 

SftSo 9 1 4, 9 2 4, $3&U9 3 4 ©±It»¥lT'$§ £ 9 tCflJasSft 

b-FO, fn^©±!9 1 8, 9 2 8, fc«fctf9 3 8©j£<fcDfc^< £>*H£< 
■TSCi:)b^#5o 05 7 B£jjVr4^*n£f-l 4 2 Ofc 

[0 15 3] 

- F <D rlf >T >tfeW5i:t^T'f§o 3ft<D7U- F tfft^fc^i 5 * n 

it9 o otfgiiftxif^yo&o'r&stf, st^tc 4tto^u- F*w^cf 

&fcf©7*U— Lt>&B"T»«:fcl\, *-;l/9 4 0, 9 4 2, fc^tfg 
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(55) 2003-501 1 63 

[0 15 4] 
[0 15 5] 

0 3 7-4 2 it, HI 5, 022, 02 8 £3* Life fc©©* 5*3* 

(f^:^^v-r^D^-h;l/) T*fe5o £rf"f- Mi, 3 0-3 0 05^ 
uy<Dffimic&%1fc4i3:^2nft<D&-$%mt l Ofrfc^ l 0~ l 0 o$^oy 
©lEHtfeS^^ntf-tD^^-ri O^iJ^-To £?- + -M£il&3iftPIS£!lt 
tW-rSfeOT'S!), 5 05^a^«ot, ^t?3 0 0 5 ^nyofBfc 
9 £^-f *,H<D0 4 2tDft-MT*5 0 5 ^nyf" Otf x.TV>< 0 

[0 15 6] 

g r n j H\ 5^n^jfij»j|iiLfti^^-ro fiti^ r^v^vFj 
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(56) #a 2003-501 1 63 

[0 15 7] 

(i3 7oiii oo2&£) tf^%nz>t>\ cntt, c^mvT 
<D±com(Dtzmm i *nm l % a t & ^ c ^ $ ^ ^ t t v ^ 0 c n 

£>©!§&, fe^gJt^TMLfctO^aLT^D, C©-r-*£jflJJl"f 5££ 
[0 15 8] 

S^ftf-*— MC£^T\ CKDiligWu HI 3 7X'li 1 0 0 2T% 03 8TI41 0 
0 4 T\ M 3 9 X*it 1 0 0 6 X\ M 4 0 T'tt 1 0 0 8 X\ 0 4 1 Xte 10 101? 

a^Dyt'SS. HI 3 7t\ £g3teL = 9 D + 12 0T'feD, H 3 8 
S^tt L-5D+50T'feD, H139 T'O^IStt 1 = 2. 77D+72. 3T 
|4 0«g^iL=l. 5 4D+59. 2T'$^ 041T'O^ 
&L = 0. 8 5 6 D+ 1 2 AX&iQs M4 2X*<DftM3.ltL = Q . 4 7D+13 
3 Xib'ho 

[0 15 9] 

0 4 3- 4 8ttIfi:5if-^»U 4-[H^> 03 2~3 4 £^Lfct>£> 

Hji^OSii^ffil § 46 £ JfcKWiHV y v>"£|f f § 2 #|ffl © 7* U- 

K^A/T'V^o 03 7~4 ZoafcJt^SfcfrfrSJ:?^ j£j#<DHjI^ c 

J 5 7ntm, *©$fcSS#0. 5 5^oytc^U^S^{4 0. 5 

[0 16 0] 
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* 4 

(57) t^F^ 2 0 0 3 — 5 0 1 163 

fTt>n*i/^ -lis j e©«ite©T : osa««g^tt j e©«fc5ftSiiA^Ji<J:<fT 

1 0 2 2 T\ 044 1 0 2 4 T\ EI 4 5 1 0 2 6 T\ 0 4 6 <D 

1 0 2 8 T\ 0 4 7 OJ§^« 1 0 3 0 T\ EI 4 8 1 0 3 2 

[0161] 

\i\ 0 4 3 Vir&i&JjUmZ L = 9D+30tfe^ EI44 L = 5 

D Ufa 0 4 5 "VltysMAlt L = 2 . 7 7D+11. 5 T'fe f) , 0 4 6 
gSC&L=l. 5 4D+5 6tfc0x 04 7WSSttL = O. 8 5 6 D + 6 
4. 4Tife^ 04 8W1S(4L = O. 4 7D+96. 5T'fe§„ 
[0 16 2] 

-efiffl -r§fc46tc2o = ^D xDwmzGtz tmm^ t^^n^is 

n«J§^ if-^tt ^ Pimfi i:t 1 0 O^^oVTSt), 2 
5 0 5^o>Sfeii3 0 0^ny<DgtP3»T'&3^££££^LT^3 (0 

4 1 43 d; OF 4 2#M) o (0 3 2 <D £ ? tc) X«y v^tyll D 2 0 = * O 

yomio^^nSt^, fcfe 6 o = ^ny<DtK)fi£T\ froi 505^ 
o>ffttt2 0 05^ny©IBfe*)T, &J»£HiiL^<&£ 0 cn«u 
H-7 U>T tfift D tttf £ tiT I ^5 M<D S fc 0 O 5 * p f+o^Jg^B^ £ 

[0 16 3] 
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(58) # g 2003-501 163 

[0 16 4] 

0 4 9©I^$/cttI¥»i, rfiEJifio^jf j il 0 4 4tj;ot^n, 

AT'feS, C^SIIl 0 4 4&g;fc, 1EWj:'&&7 ? y -? Xjgf&(D l"l xj f^T" 
X}ijg«2 4^tciiinU cn^rtii 0 4 2tcj;*j^"ro coiStt, M777 

A^Silt^LT^, L©ittl4 9 7 r 2 4 x J £LTt»jS2ft5 0 
[0 16 5] 

^^n$+^ffl-r^.±i^ i o 4 o-e^-f uosEBticii-fe^:/ 

{IOj£jf<D$«l X^J±^T4 6fg (4 6X) (Dftmtfi&rcZZtlZo CCDffiM 

o^oym lajs^^y^^ajfittjsiifliojsjtosfa (ix) <ot>-r^5 

(5 X) 7J-fe§ 0 

[0 16 6] 

j»fc£i;a<*!K ctitt»&^ojiia:77y^xjSfioiiip^t,rc6-ro fly*. 
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(59) 2003-501 163 

o/co 7 0~l 7 5 5*n:/<D5*nfr<DIIfc9tf, £Jw<7)ftHli©G££0 
[0 16 7] 

iff)til5 OCD^-V-h &£0WSo H5 0OX«l^ ^n§t<Dfi££^ 
tcot^TO 1 ¥7a-fe>f-^-h^Sfc«5 0V>f ^O^AiSceg-To ?^7±© 
[0 16 8] 

1 0 5 2 0TlOl8llSI4, it* s 'Aftff^/^-yT\ 2 0 0 ^^□XDPi/cD 
^LTl^^^n§f-7W^a-To 1 0 5 0Q±»M«, S^ofttfAft 
ffy(D/^-y-£\ 1 0 0^py<DPlfcD£WLT^3^D§t7^£^-r o 
2Mf££j3£ig&7^y*X&JgM\ 10 0-11 0 =*ny©§H>:5£, fe£ 
tf 2 O^oxdW, M;fc9#2 0 0 = ^Dyt^^5^DH-7WtJ;D 

£jflT?SC3fr£fr*3Vt»ll 0 2 8 0/h£l/^SfSBft£&&<l£# s , 04 6 

[0 16 9] 

§o 106 2^*nsTiiioft*itt, fr-ffr i o o5^ny©ifto^n 
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(60) #31 2003-501 163 

[0 17 0] 

m 5 2 ^ otf-^ffl L/c^fto^iiratcMt-^'lf $IM£t^n 

7=H0 5%i§if:wnfe©t*fe§„ c^-v-hoiSH^ S£i 

OOS^nx ^I205^n^ fc«J;DWc D 2 0 0 5^ny©5^ nil 

[0171] 

MflO&JfMU 1 0 7 6Tv^^n§gtfglvJ<¥II«, &J»£2tr5i§ 

CO»ft77y^Xtt, 1 0 7 2©«fcD^*¥lftST^:#<iiin , rSo 
1 0 7 4 SMt5(OTT^^nS+^OTL/cllJ^7^>y^X3i 

[0 17 2] 
[0 17 3] 

o o^tuycomm-e&%£ttfft%L<, ,^20-5 0 5^o>^§ct^ 

5 0-2 0 0^o>C>$EHT*fc5C£tf$?£L<, #J 1 0 0-1 5 05^o> 
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(61) f#« 2003-501 163 

5^ny~3mm(DlE|TS0, 2 0 0 ~ 4 0 0 ^ * o <3 £? £ IA\> *t£ 
fc, TU^CD^^u^rmcomrciOlt 1 0 0-3 0 O^oycDfgHT&^C^ 
»IL<, m 0 0-2 0 O^DypS§ilW^^IU\ ^»tfp>, 

/ctt 1 0 0 O^^oyggC^tl/^T'feoTfe, ±I5»L/c$EH^M 
L TWIT'S 5 „ 
[0 17 4] 

X-yi/'^-r^^^^^nth ($J;UiE]3 2©5^Dlt8 0 0m a ,i) V 
it. ft%1$2 0-1 0 O^nvofEHT'&SCfctfiygL^ 2 0-5 0 5^ 

5 0-2 0 0 ^D>OiTO§L^W$L<, 8 0- 1 5 0^ny©iS 

It 2 0 0 = ^ n >~ 3 mm©|ffltfe§ C iiWl b < ^ 200~400 = ^n 
y<DW?fo%£ttft:Ott%Ll\ Wfikfo, MfcOlt 1 0 0-3 0 05^ny 
<DfSHT£3C£ftWl:L<, 1 0 0-2 0 0 ^Zuy(DmmV&%C 
Ll/\, 

[0 17 5] 

H 3 5 ts& If 3 6 (CEI^-r^M^xW yWM^ V aiiVit, 0 3 6 Wtl 
9 5 OtCcfcD^^n?. <fc9ftXt°-^1^/:ttM7l/-F (P^«Vb-F9 

l o) oiocD^tl^i o~5 0 5^oyo|gffl-efe^^i:W^L<, l o~ 

^cOT«±;§#5 0-2 o 0 5* o^OlSHK A3 L<, 8 0- 

-f3*§£\ *-£>S£«:2 0 0 ^py~3mm<DfGHtc£££<h;Wl;L<, 2 
0 0-4 0 0 ^ny^$EBK:&££<htf£D£?i:L</\, HHEglt^ 1 0 0-3 
0 0 ^5uy(DmmicX2>c£tfttf : £L<, l 0 0-2 0 o ^□XDiSffltA 

[0 17 6] 
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(62) ft& 2003-501 163 

7°T"&, Stg 1 1 0 0 IC, 110 2 04"° ^7* h U^'X \>ttn<D±M&&ttt> 

nz>o mm.*7,\£yu-Ytz>t>\ ^fzmmnmmLx, mmi i oot7 

rpMMAj ^LTt^^nssHU W^^'J«f;l/) ^tfCi:«L 
^U^-^^^f-uy (POM) , t°U7;^>x;V$^ (PAS) , stfl) 
^^y/lM^F (PMI) N 7*f-K*3«fctfsKy (7^f K-n-^'Jn'J F 

) (plg) (Dj:5^ faoamfk^^ffl-rsc^^-ptSo 

[0 17 7] 

0 5 3Bm 1 1 0 4(D7X^7*M/> ! 7 hJH 1 1 0 2±K@E«U « 
BCDl 1 0 6T^$nS7alqI^!|&-rs 0 77^ 1 0 0 4 [J^M^tlS C 

[0 17 8] 

i53c \mMts&TSim*7- v y°%m. u itrnt^wm lt 

> 0 5 3 BOftO*x<y7°T'VX7 1 1 0 4 <£ DfiliSftft^ofe P MM ktt 

P»A^c* 0^46§o l*f©*£5*n$HB#, 05 3 C&C*5^T, 1 1 lO&cfc 
tf 1 1 2 0fc^£nTV>5 o WtS1?«, ^*oSH&1 1 1 0«H§l£Dlt«l 1 
1 2T\ |g2<D|f»l 1 1 4T% tpZmW&rcltfr-JV*: 1 1 1 6T^LT^ 
5o ratRfcs 5^nltf 1 120tt, ^1 OHgP£ 1 12 2^ m 2 Og« 1 
1 2 4fC, ^SiS^/cti*-/^ 1 1 2 6t^t5o 
[0 17 9] 

5*n£Hfci 1 1 0£>£lH 1 2 0<OM7?«\ ±IBT«^nfc5^ol+7U 
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[0 18 0] 

Sf0K86-PJ4s 1 1 3 0OCO^Jiti-y^;I/^tfo {fffl^«X-r>y 7°£ 
LT, M^&ot^fxSfufc:, ££l 1 0 0, $5&X}1 1 1 2, 1114, 11 

[0181] 

tB8Btf&S!0 1 1 3 2^«fct>*l 1 3 4tCiin§ 0 [rHIBc, 1112, 1114, 
l3«J;tfl 1 2 2, 1 1 2 4 0RW^/c:«($^RWC)^ttJgP (H5 3 Cfcitf 
5 3 D£l,£ft&) ©f^t)Dt % 1 1 4 0— 1 1 4 24oJ;0 : l 144—1 146 

[0 18 2] 

H154A~54C«, *fm<DWMK& DM?tl/c, 5 * n§t£ 

^M^^LTWL^n/ctgigf*^fFM-T§^46, 1 1 3 0O#M^^Pi+O 

s^RrujyuT^Ai 1 5 2tcix , 9M^?»o commmwzs mmt& \ \ 5 

1 1 6 0 f^nS^'J^-f /c^fli!^^^7 0 O7°^X^-y^MM 
<J v-TO^#t? z. t t)W g 1 ^AV sK 1; £ - # y $ ft & P M M A $ X t-aWc 
[0 18 3] 

JnH&snfcTV-h 1154^, 116 oo^*ji^l4^u 

, c ft Ktm-e* 3 <fc -5 ft £ £ £ ■£ & © tc £ &x Z 
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X7-b>7*U 1 1 50£\ M^nfcTV-h 1 1 5 4fclRjfroTi¥ LW\ 4 
[0 18 4] 

^otifjC^ii^t^jf^^n^o ^cwm^vx^i^-fe^u i i 

Wo i^n50 5 4BO^Mim 2O0^^570ft^l 1 7 0fc£ 
1 1 8 OlCfcStf, S^l 16 2iai£/SX;l/-*-;WifcV\, 1 170(D5 
?P§m, WMLTRl)f^$§^ 1 cDMgPl 1 7 2^H2«*M 1 7 4 

^wtsw, »fffi^?nt^So cneMsm, 1 i7 6©^$« 

fe(i*-;l/?:Ki)ltf. iRltit^^nif l l 8 (Hi, l l 8 2 43<};0 : 1 l 8 4 <D 

\tt<Dmffi<nmm**L, 1 1 8 6(cr^^^m±i^^^§o 

[0 18 5] 

MSP^m. ^7n§t7 W£7U-h 1 1 5 4^6^U ftilciot 

^?n§ 0 cotstt, Ei 5 3 ct^^n^\f?s i io5tiu\ 

[0 18 6] 

X >#7> &ft<Dm<D 7- 4 7°<D 7°^ 7f- y 7ffM7°P -k 7, £^ ffl t'f §C t. tm 
5CWf«, iy#7tt, cne.cD^^7 0 cD^O i oWTMr >y hT&D 

[0 18 7] 

054 ctc^^n§±isiiii{*«, ifcj&To&s^oteEofci&o rjtuj 

MSht LTffflt'f^o Sffil 1 6 2 2 OO^S^ 7 n§+ 1 1 
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7 94b'cfctf 1 1 8 0 £frt>%*) s ulT\ Mr 4 1 1 7 6 *5«fctf 1 1 8 

6 Its Zft?m\ Ml 1 6 2jb^^±^tbL*Vvh$v^»y^^S[^ 

[0 18 8] 

05 4 D~54Fti, ^ot7W(DTl^t^^MU 
^-^^ffM-r^^^^^^^-To 05 4Dtit 1 1 9 0(D^ft^W 
JIWSWIMiJ^ffM^n, ^ntCcfcoT, >££=*n£M l 7 043cfct> > l l 8 0 
^iy^n§+7Wt?§}i{*i l 9 2^ »o^^^(D»«ift§i:t 

life* 5 < &«7°7 XVx >y f - y ^7°n -fe X J; o X&titfTZ 

[0 18 9] 

H5 4ETii, ^^OfH 17 0fe«ktfl 18 0£IrIM>, $7c«fficD7j 

> U-f»^fffllt{l:±lf§o E15 4ET-«, l/-f«MLT, 1 1 
9 4*5*tf 1 1 9 6®Wot^< ^A^iStfMf^^o 05 4 FtcH 
^iR^Sto £©^c«j§||cD^n§f7l^ 1 1 9 8^?ntfc*0, 
tv^l l 9 0*^^^DS+Og±^^M^X;l/— en 
Ctt, ^^nlfcDlflPl 1 7 6fc£tfl 1 8 6^\ Ztl^tll 1 9 5 43«fctfl 1 
9 7 CD, U— Vyt^frfttzts-)ULW\\tftT^Z>o 
[0 19 0] 

@55A~55F«, ^^7^x^>y^^^nSt^«-r^/ifecDTO7a&^ 
o 1 2 OOOlIMi: 1 2 0 2 U^-fr5$&«>"C\ en?) 

Ofa*^ m 5 5 AcD| 7 | 1 2 0 4 ^nSW^oTg^tSo COS^i 

[0191] 

m l < (iii^/c«i©M wuits?tifci 1 2 1 ozmmt 
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5ol5 5 BTtt, W^tt°'Jv-^, M$£tlfc7V-b 1 2 1 2_htC@a 

Ltc'&, ^a7°ux»£u km^nm^ cma^ 1 2 2ot^?n§ 

±JI£i*£iiLT*->H 2 2 4, 1 2 2 6, 1 2 2 8#Wc£ftfcH5 

5 CiC^t»(cW§o Ltl^O*-;Kt 1 2 2 ZOTitti^tt' 

[0 19 2] 

5fe^ifio^^/ciin?,co^ji«^aiHc^Dili^c c rued; 9, x 

jfr— ;l/ 1224, 1 2 2 6, M 1 2 2 8 ££"T S 7 >r ;bA*f 1 2 2 

o^ti^n, cn^ias 5 DiCTTs-To mc<i(oy^)ihmi 220^, 

fc7°U-h 1 2 3 0±£BEg-f So 1 2 8 0«U 7f 

1 2 2 O^^cORTMttS^cfeMLfc^ ^«^7^;l/Aii 1 2 2 otcff 
J±-r§o 0 5 5 E RfgfJ^fflgB 1 2 8 2, 1 2 8 4, *5 ^tf 1 2 8 6 

m LT, 3 fllW£ = * ngf jfJX/b-*-;V£IW<r3o 
[0 19 3] 

iWOMtiZ-Zte, Rff^tBSPl 2 8 2, 1 2 8 4, fc=t[fl 2 8 6 Cfl 
6tfM£nfc7°U-h 1 2 3 0 Wi%±EtCttLTfefc I; 
, ^fr^zM* (055E©) Si 2 3 5jftoTfb>fc££T'i&5<J:5fc:, W 

$s<f ^c^-etSo LOftt(D«iTtt hmztircfu-h 1230^ 
1 2 3 5v^n^>^(D±m^^xmn± s f^vh'Dxx<, Hot, ijbpi 

2 3 2, 1 2 3 4, feitfl 2 3 6M?ntt^o 

[0 19 4] 

7°UX7 0 n-feX£tTo/'dJL Ml 2 2 0i)imJ;9i^j:§fiJTL(D# 
141 2 2 0^£Pb (7°U-h 1 2 3 OKXiT) , II 28 O^D^tCi: 
tCct 0 1 2 4 0OHi£{*«J&£ft, ^fi^TV-h 1 2 3 0fr5$D*Vfo C 
ft£0 5 5 Ft^-To <10»rU>#|jfi#l 2 4 Ofcfc, 1 2 4 2, 1 2 5 2, 
tf 1 2 6 2 (C3{i(D^Rffff^^nif^Wr^^^oif7U^^ai-o cn5 
CD= ^nltte, ^-fVfttl 2 4 4, 1 2 5 4, *3«fct>*l 2 6 4 ^?n§^7 
;l/-^-;l/^^-r§ 0 
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[0 19 5] 

300^ lfil 3 0 2t, 1 3 1 0, 1 3 2 0, 1 3 3 0T*^tl53 

tl%o CCDltmiMte, 3»^D§t±Kl 1 3 1 2, 1 3 2 2, 43«fcD*l 3 3 

2 t'^^tiSo 

[0 19 6] 

^nifTWl 3 0 0£&J#l*3fcBE«Lfc5, )ti«LT, ^EP 1 3 5 

3 1 2, 1 3 2 2, fc^m 3 3 2 0{b¥ttBtt, 

[0 19 7] 

7L%>Z.£1$T*%2>t>\ 5 ftx*;^-^ M0#{#0£>£#£<D 

[0 19 8] 
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<omi 3 1 2 ^0 5 6 B Oil 1 3 7 2©j;9*, frffr 1 jiO^l^ttTOO 
[0 19 9] 

MLti^t^o cn«, mttfi 3 7 4^$nsa*jB%*fiR , rs0 5 
6Bt«^n§„ inai 3 7 2^?n§o #-<D^n§f#t]gi 370 

^ III 3 6 0 ^5>^ttJ LTt^I^lRlCgii: LT0 5 6 B K^SntV* 
#\ ^ < O^OJ: 5 ^OII^II 1 3 6 0±t:«^n, ^o§f7b 

(Iiffl5 6 AO^nf+i 3 1 0, 13 

2 0, 1 3 3 0 tmWt) o 
[0 2 0 0] 

. &ilQ<D£.im-£&tfV ^-M ( 1 3 7 6 T*7jk~t£. 9 &) «ST£ £ £ &T*t 

So 0 5 6 b tc^-r «k 9 1372, mmm 1374, & 

£tf r_hg|3j jtfWHl 1 3 7 6tt, #BBtfc^ 1 3 6 5T-fl£^£nSS« 

mm 1 374, $fc«^2o^uv-s 1 3 7 6tii^}:si?n&^o 

feSo Lft^oT, »?1 3 6 5©, £ (0 5 6 BO) M4ffi9Sttift©SB#£'&i& 

fcS« 1 3 6 o(D±m±mc w.mic&Mfe<Dm 1 3 7 zo^tftiatsnso 

[0 2 0 1 ] 
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cn£<D^y+Nt/£gfg£>Jll 3 7 2, 1 3 7 4, 1 3 7 6&, = *n$f-&S 
{^RkT^olt 1 3 7 0) ±Mt§i:i:tfT't§o 1 3 6 5{T&<Dl£&fi 

o 

[0 2 0 2] 

^ * U$\;tlZMmiEfttc® 1 <Dfc#l4M 1 3 7 2 ^ < <DMRJt£&#» 
?>*oT^tJ;t\ £S»3:L<7 Au, Cr, T K Pt, Ag, C u 

7, 7xxuyif- ^ u 7^ u yo J: a lttt° 'J 

[0 2 0 3] 

HHM^ 1 3 7 4 Off! 2 <Djf<77 OT^^U^-Sfcii^^UV-/!^ 

^'jyyVl/X— r^&^t/^U [ (1 -e-;l/^ = ^y-;P) t75-)L (4, 
4' ^f^ee'J^y) 2 C 1] , 4-°UN-^f-;bti 0 D-;K sKU [ (\£-)l 

eyy'y) os (trey 77) 2C1], ^^of^h'jy^'jT- 
t>Mf-^ f- 7 \z v ^ >y 7iT £ c £ ^TtSo 

[0 2 0 4] 

1 3 7 6 0tt8B£{*jS^ttMU§«, ->'J3-X 
nkfuy, ^7^7, -b/l/D-X, jK'J (lf-;l/lfU 77) 7-fef— K 77 

77, fcd;aM-°U7= K*^tyc£#T?#«5 0 
[0 2 0 5] 
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-r § c lv^i^ mmm 1374 & £ v-n 1376 ^sag 
% m^itm mm Kismtzzt & v t 3 0 

[0 2 0 6] 

05 7 A4o£tf5 7Btt, EI 5 4 A~5 4 C £liLTft£^fcxytfU7°0 
t70iSi*^to a5 7ATtt, 1 4 0 0®5*nfcHtfR% % 1 4 1 OOil 

(%rcim(o$-(7°(Dttm) M(Dmiz^-Dxm.B^^x^^ 0 m57Ax^ 1 

4 0 2 ££15 1 4 0 4©»rffiP3f§f^SSP^<toT^$ns«fc > 5^ x #-©^£5 

^Ditiiii^ffM^nr^^o mmtm 4 0 o«£p$n3^ iuio^ 

gpi 4 0 2fc£0 : l 4 0 40rtiBl:}&oT4i;5o 
[0 2 0 7] 

MKr^oate, ?$iPiag£, Si 4 1 o^v^otiT-r^HcM-r^^-T^y^ 

Bt^^nS^^nti-l 4 2 0 tmtiHO&fttttZo * nif 1 4 2 0T' 

5^aifcD±ffi^\ 1 4 2 2*5<J;tfl 4 2 4(Dil«^, 1 4 2 6 * 

^ijmMK%rcmmBT*$>&<, cmmcomm^mmit, ^1422^ 

tfl 4 2 4tC N £ Qffi^JLy i/*$>rct>t£ £T*$>5o CtUi. 

o 

[0 2 0 8] 
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MB^M^^umts 05 3 A~5 3 Efe«fct55 4 A~5 4 CiZTjktWtm 

SSO±ffif»f ififc fe*Mtc ft o 7 U- K^iiftfc: i$(ri£^<ig<DS W*4rt £ 
[0 2 0 9] 

o 7 7°©« $ /c immmmt , c n e 7° □ -t x &*mi® ^ 7 
fctttfijffl-efrsc^A^a^n^^o ^mfommmz, 018-2 

2tdgjlLT±l2T-37j^fc7°n-trX^fflLT^ 0 3 2-3 6£^£ft£1ftiitt 

j&ftfiJt-rsctffiffl-rsct^tSo st^t, 03 2-3 6<D^^uim^it 
[0210] 

[01] 

[02] 
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[03] 
CH 4] 
[115] 

-So 

[06] 

m i ~ 5 £ 0^ £ n/c g H^^jgtc Dtjs^nfc 4>£ ^ 7 nit© 7 wo 

[0 7] 
[08] 

WRtim^mtc £ D 7°^ 7 ^-y 7 5 7 □ 0 7 © 
[0 9] 

0 7 4oJ;U , 8O««fflt-§W^^JllO^ax-r>y7 o O 1 0<7X 8P#W 
[0 1 0] 

[0 11] 

0 7~io im^ntcwmmmm^ £ d M£n/c7°7 7?- -y 7 =i 7 n§t 

[012] 

<£ D IM^nfc, MX y #7^Ii&C J; £«7°7 >y 7 ^ 
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mi 3] 

[H 1 4] 

[0 1 5] 

X&>%> 0 

[HI 5 A] 

01 2~l 4 03^cJ;DtM£nfc, W^l^^D§t7W 
©$T[Ii0T&3 o 
[0 1 6] 

[11 7] 

0 1 6 <omc <fc o TtM^n/c^'iS^ * n§+<D5 * off 7 U-r0BT®EI"?fc3 

o 

[0 1 8] 

IC & § M^aSf* 7 x -mo »f®0 T* 25 § o 
[019] 

ft<D/^-y«3£L/c^ fc<fctfgft^iiSJg£Jt«Lfc&©, Ell 8©^ 
[0 2 0] 
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[02 1] 

o 

[0 2 2] 

i^r» 5 ? uttvmzmttts, *mfcmm±(D ^ * p$t7 uy <om 

[02 3] 

[0 2 4] 

fbSf*«>-9-©M0TS^,c 
[02 5] 

0-e&3o 

, [02 6] 

*%wojia^ j; o tM?n/c^ = ^ ast 7 uy ^-n-x t Ltcnm^mm 

[02 7] 

0 2 3 «fc £ SM&l&3fi{fc£!#i8-fe > "9" i: 0 2 5 £ § M^tfs h <D^ 

& «k u-'Mflft $ nfcg&n y x 7 A<Df4*l0-e& § 0 

[0 2 8] 
[02 9] 

#58JB<DjiC3fc:«fc Di^n/c^i^ * pit 7 u-r t ttcmmm^ 

[0 3 0] 
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*&m<ommc «fc o « ? n/c, <h ms&%> < v f-sfr e mzc^^-y^ 

[@3 1] 

o 

cm 3 2] 

[03 3] 

03 2(Dm^^^u§j-(D±mm^h^ 0 

CH 3 4] 
[03 5] 

[0 3 6] 

0 3 5OMff^^5^oifO±®0Tfe^o 
[03 7] 

[03 8] 

[03 9] 

[04 0] 
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[041] 

[04 2] 

iir— ^O^T?feSo 
[0 4 3] 

[0 4 4] 

[04 5] 

1 5 0 5 y©ii»T^t^5 ^ntfT^CitS = ^nftHi 
[0 4 6] 

[0 4 7] 

2 5 o = ^□y«ii»To^w^s^oit7u^^p-r§^^oitHii 

[0 4 8] 

3 o o = t uy (Dmm&mv<DftWfy^ t u &7u ^ icm-rzz. t uitnm 

[0 4 9] 
[05 0] 
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[0 5 1] 

2 o<Dg&3 ^ 7 uftmm&mzMtz, g&77 ? ^xfc&ao&fcojtfc 

*f -f 5 5 * o StO S $ <D&m*K? y 7 7 T'fc So 
[0 5 2] 

tt£<D^ 7 nil 7 U^c^f 3, H£7^ «y 7 x^ftf »{*<D7jq* e>ftfcE 
[0 5 3 A] 

[05 3 B] 

[05 3 C] 

[05 3 D] 
[0 5 3 E] 
[05 4 A] 

^^^^□it^M-r§Mx>,ts7^Ji[Sc07p^7X-r^7 o , 

tf U— \f; - > 7x x >y 70 % »rS V <0 ±Lffi 0 T S S o 
[05 4 B] 

^£ 5 7 □ ftfcfftsJcf 5 fflttfflx y #7^11© 7n Hz 7 Xf >y 7\ £ 5 mcgfcf 
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[05 4 C] 

^ 7 u H-*{tfiSt*T SUSUflx >^X#Ji©y P -b 7 7 -r y 7\ ft £ tf Kl&f 
[0 5 4 D] 

^^^of^Mt^Wx y Ji© 7°p Hz XXf y 7\ ft 5 tf£ Stf 
[I54E] 

<f £ S 7 □ tf^MtSWx y ^7^jllI<D7°n -tz7 7 f y 7\ ft 5 mc»» 

I/— tfV - > 7*7 f - 7 7°0 , BrffiTcD Sffi0 T* 5 o 
[05 4 F] 

= 7 n Z> Mx y sK 7 ^ JIR O 7°P Hz 77iry 7\ ft 5 tf K 
[05 5 A] 
[05 5 B] 

^ 7 u&r%ftfi,T % rckb(DW% 3 7°o -fe 7 Xf <y 7°£>, iff®TOM0T 
[05 5 C] 

cf^S 7oit^f^-r§/ci6©Mft§7°n-fe777 1 >y7 0 O, WSt?OS:®0T 
[05 5 D] 

^^7ngt^{^-r§/c46OMft§7 0 P-tr77xy7 <, O, iST'OiSit' 
[05 5 E] 
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[05 5 F] 

^ 5 7 p it fcfMJt"* § fc 46 5 7°n -fe 7. x f v 7°?X 703iffiBI t 5 
[0 5 6 A] 

[05 6 B] 

[0 5 7 A] 
[05 7 B] 

§^*£5 7 nlt^{^f?>/ci60«o a n Klil b«OfliJiz:ffi0-eS§o 
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